On the mechanisms by which hypoxia eliminates digitalis-induced tachyarrhythmias.
The mechanism by which hypoxia abolishes the tachyarrhythmias induced by cardiac steroids was studied in cardiac Purkinje and ventricular muscle fibres. In muscle fibres, hypoxia reduces excitability markedly, reduces the size and increases the time to peak of the oscillatory potentials (Vos) and of the aftercontractions induced by cardiac steroids, thereby abolishing the tachyarrhythmias. In Purkinje fibres, hypoxia also decreases Vos and excitability but abolishes the tachyarrhythmias only if repeated or prolonged. In Purkinje-muscle preparations, hypoxia blocks impulse conduction from the fast discharging Purkinje fibres to the myocardial fibres when the latter are still little intoxicated. It is concluded that hypoxia affects promptly ventricular muscle fibres and (depending on the experimental conditions) Purkinje fibres also, and readily blocks impulse transmission to muscle fibres. Hypoxia abolishes arrhythmias by decreasing Vos size (probably through an impaired calcium uptake into the sarcoplasmic reticulum), by causing a conduction block at the Purkinje-muscle junction (probably through an increase in cytoplasmic calcium) and by reducing excitability.